In this paper the author defined the notion of α-convexity of order 7 in the sense of P.T. Mocanu, for holomorphic mappings from the unit ball of C n into C n . Also, an order of starlikeness for α-convex mappings of order 7 on the unit ball is obtained and several interesting consequences are presented. 
Preliminaries
Let C™ denote the space of η complex variables ζ = (ζχ,..., z n )' with the euclidean inner product (z,w) = Σ™ =1 ZjWj and the norm ||z|| = (ζ, ζ}. The open euclidean ball {z G C™ : ||z|| < r} is denoted by B r and the open unit euclidean ball is abbreviated by B\ = B. For τι = 1 the unit ball is denoted by U and it is called the unit disc. The origin (0,0,..., 0)' is always denoted by 0. As usual, by L(C™, C m ) we denote the space of all continuous linear operators from C n into C m with the standard operator norm. The letter I will always represent the identity operator in L(C n , C n ). The class of holomorphic mappings from a domain G Ç C n into C n is denoted by
H(G). A mapping / G H (G) is said to be locally biholomorphic in G if its Fréchet derivative
as an element of L(C n , C") is nonsingular at each point ζ e G. A mapping / G H{G) is called biholomorphic on G if the inverse mapping / -1 does exist, is holomorphic on a domain Ω and / _1 (Ω) = G. Let D 2 f(z) be the Fréchet derivative of the second order for / G H(G), then D 2 f(z) is a continuous bilinear operator from C" X C™ into C n and
G. Kohr its restriction D 2 f(z)(u,·)
to u X C n belongs to L(C",C n ). The symbol ' means the transposition of elements and matrix in C™. For a matrix A = [a¿j] i<¿j<n, where a¿J· G C, denote by A = [a¿¿]i<i,j<n, and for 2 = (zi,.. .,zny, let ζ = (¿i,·. .,ζηγ.
For our purpose, we start with the following geometric construction. Let a G R and 0 < r < 1 be fixed. Also, let Cr = f(dBr). Then Cr is a real C 2 -hypersurface on C n , which can be written as
The real hypersurface Cr is starlike (with respect to zero) if
where Nw means the outward normal vector to Cr at w. It is well known that if each hypersurface Cr is starlike, for all r G (0,1), then f(B) is a starlike domain (see, for example [2] , [6] , [19] ).
Also, Cr is a convex hypersurface if the following relation holds (see for example [2] , [6]): Tw(Cr) and w G Cr, where S(u, u) and Tw(Cr) mean the second fundamental form of Cr at w and the real tangent space of Cr at w, respectively.
Denote by Nw, w) for all u G Tw(Cr) and w G Cr, where ζ = f~1(w). Nw,w) φ 0 and the relation (1) is well defined.
We say that the real hypersurface Cr is α-convex if Re Ç(a, w, Cr, u) > 0, for all w G Cr and u G Tw(Cr).
Let us observe that CT is starlike for a = 0 and for a = 1 it is convex hypersurface. Hence, we can think about this notion as a "passage" from starlikeness to convexity.
On the other hand, it is well known that the second fundamental form at w e Cr can be written as Since ^jj(z) = ζ and §pr(z) = 0 (the null matrix), then in view of above relation, we obtain Using similar arguments, we obtain the following relation
and since 0=^(2) = I, then For η = 1, the above notion is similar as the well-known notion of aconvexity, which was introduced by P.T. Mocanu (see, for example [15] ).
Indeed, since Re(z, ν) = 0, then zv + zv = 0 and
Re Τ (a, /, 2; ν) = |υ| 2 Re J(a, /, 
LEMMA 1.2 [2], [6]. A locally biholomorphic mapping f on Β with /(0) = 0 is convex on Β (i.e. f is biholomorphic on Β and f(B)
is a convex domain in C") iff the following relation
holds for all z G Β \ {0} and χ G C n \ {0}, with Re(a:, z) = 0. DEFINITION 1.3 [8] . Let / : Β ->· C n be a locally biholomorphic mapping on B, normalized by /(0) = 0 and Df (0) = I. We say that / is convex of order 7 G [0,1) if
for all * G Β \ {0} and iGC B \ {0} with Re(z, z) = 0.
Let us notice that for 7 = 0, in view of Lemma 1.2, we obtain the convex mappings on B.
Very interesting results concerning starlike and convex mappings in several variables, were recently obtained by several authors (see, for example [1] , [2] , [3] , [17] , etc.). We say that / is α-convex of order 7 if
for all ζ G Β \ {0} and χ e C n \ {0}, with Re(s,z) = 0, where
Let us notice that for a = 7 = 0in (2), by using the result of Lemma 1.1, we obtain the class of starlike mappings on B. Also, from Lemma 1.2, for α = 1 and 7 = 0 in (2), we obtain the class of convex mappings on B.
Obviously if we compare Definitions 1.3 and 1.4, respectively, we can easily deduce that the convex mappings of order 7 G [0,1) are also 1-convex of order 7.
The α-convex mappings of order zero are simple called to be α-convex mappings. Also, we denote by M(a,7) the class of α-convex mappings of order 7 on Β and the class Μ(α,0) is abbreviated by M(a). Then, it is clear that the class M(a,7), where a G R and 7 < 1 is nonempty since the mapping f(z) = ζ, ζ G Β, belongs to the class M(a,7) for all a G R and 7 < 1.
On the other hand, if η = 1 in (2), since Rexz = 0, i.e. χ J + xz = 0, then we obtain the following relations Hence, we obtain the usual class of α-convex functions of order 7 on the unit disc U. It is well known that for 7 = 0, the above class of α-convex functions, was introduced by P.T. Mocanu [15] , using a very nice geometrically interpretation. More results concerning α-convexity in the complex plane, were obtained for example in [12] We next use the following notations.
The main results are based on the next lemmas, which were recently obtained by the author. In this paper we shall prove that any α-convex mapping on the unit ball of C n is starlike and we shall give an order of starlikeness for a convex mappings, when a > l.Also, we shall give some interesting consequences and applications of this notation. 
Main results

On the other hand, since / is locally biholomorphic on Β, then f(z) = Df(z)p(z)
and by a straightforward calculation, we obtain
Hence at ζ = ZQ , we deduce
Multiplying in the both sides of above equality with ζ = zç, we obtain
where Χ = P(ZQ).
Since [Dp^ZO) ]'ZQ = mzo -p(zo), then the above relation implies the following
Hence, in view of relation (2), we obtain
Taking in (3) the real parts, we deduce that: (4) RejF(a,/,Zo;z) = (l-a)||z|| 2 ||z 0 || 2 Re 7 -í-y+a(m-l) Re(z, z 0 ) = 0.
[X, ZQ)
Since / is a-convex on B, then from Definition 1.4 we deduce that ([Df(zo) ]~1f(zo), zq) φ 0, hence χ φ 0. Also, Re(a:,zo) = 0, so, in view of relation (4), we obtain a contradiction with the following inequality
ReF(a,f,z;x)
> 0, for all zeB\ {0} and iGC" \ {0}, Re(z,¿) = 0.
So, we have that Re(p(z),z) > 0, for all ζ € Β \ {0}, what assures that / is starlike mapping on B.
The proof is complete. We next obtain an order of starlikeness for α-convex mappings of order 7 G [0,1) on the unit ball, where a > 1. Also, ρ is holomorphic on Β and in order to show that / is starlike of order β = β (a, 7), in view of Definition 1.2, it is sufficient to show that |(p(*),2)|< ||z|| 2 , for all ζ G 5 \ {0}. If we suppose that the above assertion does not hold in all points of Β \ {0}, then using the result of Lemma 1.4, there exist zq G Β \ {0}, θ G R and m G R such that Let y -[Df(z Q )]~1 f(z 0 ), then multiplying both sides of (6) by zq and then by y, respectively, we obtain Now, let χ = 2/3ye~t 6 -zq{1 + cosö). Since (ρ(^ο),-^ο) = eî0 |ko|| 2 and y = γβ(ρ(ζο) + zo), then Re(a;,^0) = 0 and also
Using the equalities (7), (8) and (9), we obtain 
G. Kohr
Multiplying in the both sides of relation (10) 
Hence, using the above relation we deduce that (11) ΚβΤ(α,/,ζ0;χ) = (l-a)||x|| 2 ||2o|| 2 Re^-y
Since / is α-convex of order 7, then, letting χ = iz Q in (2), we deduce that +a [||z0|| 2 + Re([Df(z 0 
Since 2ßy = p(z 0 ) + z 0 and (p(z 0 ),z 0 ) = e ,e po|| 2 , then <»,*> = ¿IMlV' + l), so, from (12), we deduce that
Hence from (11) and (12), taking into account that m > ^jp, we have the following inequality 
On the other hand, since ||χ|| 2 we obtain the next relation (14) ReF ( If cos θ = 1, then β y = z0 and also, from (7) β(α, 7) , where β is given by (5).
For 7 = 0 in Theorem 2.2 we obtain the following result which gives an order of starlikeness of α-convex mappings on Β, with a > 1. α = α(7) = .
We need also to mention that for n = 1, the above result was obtained by I.S. Jack [4] .
For a -1 and 7 = 0 our Theorem 2.2 gives the following extension of the well known result due to A. Marx [10] and E. Strohhäcker [18] . shows that the the order 1/2 can't be improved by any value from (1/2,1).
